Et B FF Transportation Planning Journal

5wt —% F=4 Vol. 41 No. 3
RE—O—F/A September 2012
" 311 ~ F 344 PP. 311 ~ 344

P 4 25 TR R B AR R BEAE S 1R
X = 72l

AN OPTIMIZATION MODEL FOR ANNUAL SCHEDULE
ADJUSTMENTS IN AN AIRCRAFT MAINTENANCE TERMINAL

N

NS
oy

3 b £ Shang-Yao Yan?
s & Jyun-Jhih Guo®

bz 2 Fei-Yen Hsiao*

g
T R

-

(10144 H 13 HIMichs » 101427 H 6 HEE—XfEdk > 101 4= 9 A 10 HIEHH)

W OE

ABt AR T REE L 0 FE TS B AR AR B ey R
TR R — R RIE AR - A RBATERX L -T2 ER
M B HECS CPLEX S BN $a8 K AR - ARoF o 48 — BB 7 ik A4
MBI BAEAZ A T2 G B - LR BE X 09 T RS2k AFF R
— B AR R o B) BT B A e R0y PR ek AR A ] 0 AT S]] X
FH o AR RRY BT AFREKXTE - ARORE TR - A
AL R TR KK A TR A 0 AR R M SRR A -

RABESRR - A4 TR SFAIHZAE . R BB | BT E

1. AWK BRI S SRR E (NSC-98-2221-E-008-076-MY3) b)) » FRELEGH - 1F& /N EEH 0%
EZAREMEENEEER  FAERRRE -

2. BINTHRRRE R TRRE R ST (st © 32001 HEEEIRE R TAEE 2 #FrhoAl% 300 %% ; &8
35 1 03-4227151 §# 34141 ; E-mail : t320002@cc.ncu.edu.tw) -

3. BRZH RS PR TRELR M s A (Bigihbl - 32001 BhERR T AAER 2 A8 KR 300
W% 5 FB3% 1 03-4227151 8 34155 ; E-mail : t 943402010@gmail.com) -

4. BT IR E LR TR B 8

—311—



EastEEF Fwt—% F=8H RE-O—%iA

ABSTRACT

Based on the carrier’s perspective, this research tries to develop an
optimization model for annual schedule adjustments in accordance with the
objectives and related constraints of actual operations. The model is formulated
as a zero-one integer program that is solved using the mathematical
programming solver, CPLEX. A simulation-based evaluation method is also
developed for assessing the planning schedules. To evaluate the model in
practice, we perform a case study using real operating data from a major
aircraft maintenance center in Taiwan. The test results are positive, showing
that the model would be a useful planning tool for aircraft maintenance centers
to annually choose their optimal aircraft maintenance schedule adjustments.

Key Words: Aircraft maintenance center; Annual schedule adjustment; Zero-
one integer program; Simulated evaluation
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1 744 1 2.53 [5000|5000| 15.0 | 333 |3572| 47 | 155 | 245 | 255 [3470|3650| 70% | 97%
2 744 1 |253[4250(5000| 15.0 | 283 |3420| 12 13 93 | 103 |3470(3650| 70% | 97%
3 744 1 2.53 | 5000|5000 15.0 | 333 |3476| 12 59 | 149 | 159 |3470(3650| 70% | 97%
4 744 1 |253|5000(5000|15.0| 333 |3523| 12 | 106 | 196 | 206 |3470|3650| 70% | 97%
5 744 1 |253[5000(5000|15.0| 333 |3541| 12 | 124 | 214 | 224 |3470|3650| 70% | 97%
6 744 1 2.53 [7500|7500| 15.0 | 500 |3485| 14 | 185 | 320 | 335 [3470|3650| 70% | 97%
7 744 1 2.53 6380|7500 16.0 | 399 |3400| 8 92 | 205 | 219 |3470(3650| 70% | 97%
8 744 1 |253(6460|7500| 16.0 | 404 |3405| 8 97 | 210 | 224 |3470(3650| 70% | 97%
9 744 1 |253(6924|7500| 16.0 | 433 [3434| 8 126 | 239 | 253 | 3470|3650 | 70% | 97%
10 | 744 1 2.53 [6620|7500| 16.0 | 414 |3415| 8 107 | 220 | 234 | 3470|3650 70% | 97%
11 | 744 1 2.53 | 5000|5000 13.5| 370 |3484| 15 93 | 193 | 204 |3470(3650| 70% | 97%
12 | 74Y 2 1253 |7500|7500( 15.0| 500 |3515| 9 215 | 350 | 365 [3470|3650| 70% | 97%
13 | 74Y 2 | 253 (7500|7500 15.0| 500 {3502 7 202 | 337 | 352 [3470|3650| 70% | 97%
14 | 74Y 2 2.53 [6750|7500| 15.0 | 450 |3420| 9 135 | 255 | 270 | 3470|3650 | 70% | 97%
15 | 74Y 2 2.53|16435|7500| 15.0 | 429 |3399| 9 114 | 234 | 249 | 3470|3650 | 70% | 97%
16 | 74Y 2 1253|5640|7500( 15.0| 376 |3346| 9 61 | 181 | 196 |3470(3650| 70% | 97%
17 | 74Y 2 | 253|7440(7500| 15.0 | 496 [3466| 12 | 181 | 301 | 316 | 3470|3650 | 70% | 97%
18 | 74Y 2 | 253|5790(7500 | 15.0 | 386 |3356| 12 71 | 191 | 206 [3470(3650| 70% | 97%
19 | 74Y 2 2.53 |16030|7500| 15.0 | 402 |3372| 8 87 | 207 | 222 |3470(3650| 70% | 97%
20 | 74Y 2 1253|6525[7500( 15.0 | 435 |3405| 8 120 | 240 | 255 | 3470|3650 | 70% | 97%
21 | 74Y 2 | 253|7335[7500|15.0| 489 (3459 7 174 | 294 | 309 | 3470|3650 | 70% | 97%
22 | 74Y 2 2.53 [6945|7500| 15.0 | 463 |3433| 7 148 | 268 | 283 | 3470|3650 | 70% | 97%
23 | 74Y 2 2.53 | 7500|7500 15.0 | 500 |3504| 7 204 | 339 | 354 [3470|3650(70% | 97%
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24 744 1 2.53 548 3414 148 296 14 312 3650 70% 97%
25 744 1 2.53 548 3457 191 339 12 355 3650 70% 97%
26 744 1 2.53 549 3366 100 249 12 265 3650 70% 97%
27 74Y 2 2.53 531 3300 22 165 30 181 3650 70% 97%
28 74Y 2 2.53 500 3258 1 93 30 108 3650 70% 97%
29 74Y 2 2.53 546 3297 29 177 12 193 3650 70% 97%
30 74Y 2 2.53 549 3150 1 33 9 49 3650 70% 97%
31 333 3 1.67 549 3164 1 47 7 63 3650 70% 97%
32 333 3 1.67 547 3263 1 144 7 160 3650 70% 97%
33 333 3 1.67 548 3453 187 335 7 351 3650 70% 97%
34 333 3 1.67 549 3466 200 349 7 365 3650 70% 97%
35 ABG6 4 1.72 457 3499 169 292 37 306 3650 70% 97%
36 ABG6 4 1.72 457 3236 1 29 15 43 3650 70% 97%
37 738 5 1 364 3432 37 135 13 146 3650 70% 97%
38 738 5 365 3515 121 219 13 230 3650 70% 97%
39 738 5 1 365 3532 138 236 13 247 3650 70% 97%
40 738 5 1 365 3566 172 270 8 281 3650 70% 97%
41 738 5 1 365 3593 199 297 8 308 3650 70% 97%
42 738 5 1 365 3420 26 124 8 135 3650 70% 97%
43 738 5 1 365 3414 20 118 6 129 3650 70% 97%
44 738 5 1 365 3558 164 262 8 273 3650 70% 97%
45 738 5 1 365 3465 71 169 9 180 3650 70% 97%
46 738 5 1 365 3472 78 176 9 187 3650 70% 97%
47 738 5 1 365 3383 1 87 6 98 3650 70% 97%
48 738 5 1 365 3617 223 321 7 332 3650 70% 97%
49 343 6 1.66 455 3291 1 82 27 96 3650 70% 97%
50 343 6 1.66 455 3301 1 92 27 106 3650 70% 97%
51 343 6 1.66 455 3311 1 102 27 116 3650 70% 97%
52 343 6 1.66 457 3352 22 145 27 159 3650 70% 97%
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53 744 1 2.53 540 3345 73 219 27 235 3650 70% 97%
54 74Y 2 2.53 540 3405 133 279 8 295 3650 70% 97%
55 AB6 4 1.72 450 3305 1 92 5 105 3650 70% 97%
56 AB6 4 1.72 450 3222 1 9 41 22 3650 70% 97%
57 AB6 4 1.72 450 3229 1 16 34 29 3650 70% 97%
58 AB6 4 1.72 450 3286 1 73 47 86 3650 70% 97%
59 343 6 1.66 450 3356 21 143 27 156 3650 70% 97%
60 343 6 1.66 450 3528 193 315 47 328 3650 70% 97%
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B | ERn | REE | B | Emn | RrEE | By | ER0 | RREE
1 245 2 24 296 5 53 209 5
2 93 4 25 338 5 54 279 4
3 149 5 26 225 4 55 88 2
4 189 5 27 137 4 56 6 3
5 177 5 28 92 5 57 14 2
6 318 4 29 169 4 58 45 5
7 201 4 30 33 4 59 122 5
8 209 4 31 47 3 60 315 3
9 237 4 32 130 3
10 217 2 33 331 2
11 162 5 34 349 2
12 350 4 35 292 2
13 332 4 36 18 5
14 255 4 37 129 2
15 231 2 38 218 3
16 181 4 39 236 3
17 301 4 40 270 3
18 191 2 41 288 3
19 207 2 42 121 2
20 240 5 43 115 2
21 294 4 44 262 3
22 268 4 45 167 3
23 339 2 46 176 3
47 82 2
48 311 5
49 75 3
50 48 2
51 102 3
52 142 2
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